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I. INTRODUCTION
The following report summarizes the stud~es
performed during the month of April 1961, at the
Hydraulics Division of Fritz Engineer'1ng Laboratory,
under terms of Contract No. DA- 36-109-CIVENG-59.,.112.
Earlier work was described in Status Reports dated:
December 1958( 1)*;' Februe,ry 1959( 2), Apri1; 1959( 3),
June. 1959(4), December 1959(6), February (1960(7),
March 1960( 9), April 1960( 10', May- 1960( 11), June
1960(12), July 1960(13), August 1960(15),Septem-
ber 1960(16), October:1960(17), November 1960(18),
December 1960(19), February 1961(20), Marcq 1961(21),
and a Project Report dated September 1959(5).
II. EXPERIMENTAL STUDIES
A. General Comments
The experimental tests were: performed with two
impellers: (a) Impeller No. TD-7 and (b) Impeller No.
TD-8. It will be recalled that the Impeller No. TD-7
has a 22-1/20 exit angle and a 450 entrance angle, while
Impeller No. TD-8 has a 350 exit ~ngle and a 450 entrance
angle 0 Both impe llers have an involute vane shape.
- - - - - - - - - - - ~ - - - - - - - - - - - '- - - - - -
* Numbers in parentheses indicate References
2'
Data were obtained for the following pump speeds:
1150, 1300, 1440,· 1550, 1650, and in the case of im-
peller No. TD-7, for 1750 rpm. The complete data are now
available for two concentrations: of about 1320 grams per
liter and 1380 grams per liter. Only negligible wear was
observed on both impellers, an~ it should not have any
effect on test results.
B. Characteristic Curves
The data are being processed, and complete charac-
teristic curves for the pump with Impellers No. TD-7 and
TD-8 are being prepared. Thecomplete information will be
presented in the project report covering this phase of
the study.
III. EXPER IMENTAL RESULTS
A: summary of pump efficiency obtained with various
impellers is presented in Table I. The summary covers all
. impellers tested: No.1 (the "Essayons" impeller), TD-5,
TD-6, TD-7, and TD-8, for two silt-clay-water mixture con-
centrations of 1320 and 1380 grams per liter, and speed
range of 1150 to 1750 rpm.
In addition, the comparison is made for tests of
Impeller No. 1 between earlier tests with damaged impeller
and the rebuilt impeller. As it was expected, the correct
values of efficiency were lower than originally reported.
The results are quite significant, Impeller No.
TD~7 seems to have highest values of efficiency, followed
by Impellers TD~5, TD-6, TD~8, and No.1. It is not
immediately apparent why the efficiencies for Impeller
No. 1 are higher for the heavier concentration.
IV . FUTURE STUDIES
A. General Comments
Negotiations have been under way for contract
extension to incorporate the Phase IV of the originally
planned program•
. B. Additional Tests
It is planned to complete testing with si1t-
clay-water mixture concentrations early in June for
the two impe11ers~ TD-7 and TD-8. Additional tests
will include obtaining of data for Impellers TD-5, TD-6,
TD-7, and TD=8, for pumping water.
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TAB LE I - SUMMARY OF TEST DATA
SILT-CLAY-WATERMIXTURE CONCENTRATION
-_. - - -
Speed Flow 1320 grams/liter 1380 grams/liter
RPM GPIII Impeller ,. Impeller~ -,
.-
No. 1 TD-5 TD-6 TD~7 TD-8 No.1 TD-5 TD-6 TD-7 TD-8
~~73.1)
800 65.3 76.7 77.7 77.4 75.2 71.8 76.9 75.5 76.6 74.7
1150 ~71.2)
77.41000 66.0 76.7 76.7 76.1 78.5 71.-3 76.3 77.1 74.7
~75.9)
800 70.1 79.8 77.8 80.3 77.8 75.2 79.3 77.2 79.7 75.5
1300 {~76.2-)
1000 70.3 80.7 80.4 80.8 78.2 74.7 77.4 79.7 81.5 77.1
*(72.6)
800 69.1 79.3 80.5 81.3 78.5 73.9- 79.1 78.1 80.3 74.8
144q {~74.5)
1000 70.6 80.3 80.8 82.0 79.6 71.4 78.3 77.6 83.3 76.4
~~74.4)
800 64.4 77.7 78.7 81.3 75.2 72.7' 76.5 76.0 79.6 73.8
1550 {~( 73.4) _
1000 65.7 79.8 80.8 82.4 76.6 73.4, 76.6 77.5 80.7 77.7
{~(72. 3)
800 64.3 76.4 75.2 81.8 _ 74.1 71.5' _ 75.3 75.1 76.1 73.3
1650 *(71.})
1000 66.6 78.0 77.5 80.1 76,;0 69.8 76.7 77.1 77.8. 75.2
800, 63.:0 ..•.·_ 75.2' 73.9 ;77.4 73.3 ._- -- -- 75.6 --
1150 1000
-- 77.1 76.4 80.8 75.8 -- -- -- 78.2 --
Avg. ,
All 800 '66.0 77.5 77.3 79.9 75.7 73.0 77.4 76.4 78.0 74.4
Speeds 1000 67.8. 78.8 78.8 80.4 77.4 72.1 77.1 77.9 79.8 76.2
* Test witb damaged impeller
